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Underground transformer substation 





(57) The invention relates to a transformer substation 
which comprises, on the one hand, an underground part 
(5) equipped with a transformer and/or high voltage elec- 
trical equipment, and on the other hand, an outer part (6) 
which comprises in its interior low voltage electrical 
and/or electronic equipment. As a particular characteris- 



tic, the transformer substation comprises a ventilation 
system which forms part of the body of the underground 
part and which comprises a cold air inlet (10) and a hot 
air outlet (1 1). Likewise, the ventilation system via said 
air inlet and outlet channels (10,11) allows the evacuation 
of water in the event of flooding of the transformer sub- 
station. 



CD 
CO 
CO 

LO 

o 

CM 

CL 

LU 




FIG. 2 



Printed by Jouve, 75001 PARIS (FR) 



1 



EP 2 075 886 A1 



2 



Description 

OBJECT OF THE INVENTION 

[0001] The invention relates to a transformer substa- 
tion which comprises, on the one hand, an underground 
part equipped with a transformer and high voltage elec- 
trical equipment, and on the other hand, an outer part 
which comprises in its interior low voltage electrical 
and/or electronic equipment. As a particular characteris- 
tic, the transformer substation comprises a ventilation 
system which forms part of the underground part and 
which comprises a cold air inlet and a hot air outlet. Like- 
wise, the ventilation system via said air inlet and outlet 
channels permits the evacuation of water in the event of 
flooding of the transformer substation. 

BACKGROUND OF THE INVENTION 

[0002] Electrical transformersubstations are designed 
to house therein electrical switchgear such as transform- 
ers, medium voltage cells which incorporate electrical 
and electronic equipment used in distribution network fa- 
cilities for the control and/or protection of the grid, low 
voltage switchboards which, once the energy has been 
transformed to the range of low voltage enables distrib- 
uting to the different consumers the power using control 
and/or protection equipment, etc. Depending on their sit- 
uation, the transformer substations may be surface, 
semi-underground or underground, with the special fea- 
ture that the underground substations improve the visual 
appearance of their environment, also enabling the lib- 
eration of urban space. Likewise, they improve acoustic 
contamination and improve the emission of electromag- 
netic fields. 

[0003] Underground transformer substations are gen- 
erally constituted by a shaft of suitable dimensions, which 
may be civil works or prefabricated nature, both of con- 
crete and of other materials, which remain below ground 
and wherein are installed the different electrical equip- 
ment which constitute the electrical installation of the sub- 
station, i.e. transformer, medium voltage cells, low volt- 
age switchboard, etc. This shaft is finished at its upper 
part with a cover or roof which constitutes the surface 
whereon it is possible to walk and which is sealed to 
guarantee good hermeticity to humidity and water. The 
cover typically comprises manholes for the personnel 
andforthe introduction/extraction of the medium and low 
voltage electrical equipment. Likewise, on the cover, or 
as an extension thereof, the devices are placed which 
permit the ventilation of the transformer substation, such 
as, for example, ventilation turrets, shafts, etc. In this 
sense, we can cite the Spanish patent applications 
ES2157770A1 and ES21 81581 A1 and the European 
patent application publ. no. EP0499592A1, wherein un- 
derground transformersubstations of these characteris- 
tics are disclosed. 

[0004] On the other hand, the transformer substations 



can be classified in accordance with the need of the op- 
erators to access the inside to perform maintenance or 
operation work. Thus, said substations can be classified 
as: 

5 

Interior operation. These are those where the oper- 
ator must go inside the substation to perform his 
work. 

Exterior operation. The operators perform their work 
10 from the outside of the substation without the need 
to access the inside. 

[0005] In the case of the underground transformersub- 
stations of interior operation, to be able to perform the 

15 maintenance and control work of the electrical switchgear 
housed therein, such as transformers, medium voltage 
cells, low voltage switchboards, etc. and/or supervising 
the auxiliary control and/or communication equipment, 
which permitthe possibility of recording the status of each 

20 piece of electrical equipment which forms the installation, 
programming sequences of action, such as, for example, 
the automatic transfer of lines to minimize power cuts, 
etc., it is necessary to access the inside the substation. 
In this way, in the underground transformer substations, 

25 the operators must access the underground part, for 
which reason they usually use a manhole situated on the 
cover. The access to the interior of the substation is usu- 
ally uncomfortable, due to the reduced dimensions of 
said accesses and to the need of having to go up and 

30 down ladders. Likewise, the need to have to open the 
manhole each time maintenance and/or supervision 
work is performed involves the obligation of cleaning the 
dirt which may be on the framework of said manhole and 
may breakthe hermeticity, and increase the risk of break- 

35 age of the seal which guarantees the hermeticity of said 
access. Furthermore, this class of constructions has the 
drawback of needing greater height to be able to house, 
in addition to the equipment, the operators. In this sense, 
we can cite patent documents which define solutions of 

^o this type, such as, for example, ES2157770A1, 
ES2181581A1 and EP0499592A1 or, for example, that 
defined in the utility model ES1055376U. 
[0006] In contrast, the underground transformer sub- 
stations of exterior operation comprise smaller dimen- 

45 sions, which require less space for their installation and 
less civil works for the burying thereof. In this sense, as 
an example of this type of solution, we can cite patent 
document SE0103122L, which defines a transformer 
substation with the transformer and the medium voltage 

50 cells incorporated in an underground container, the cells 
being disposed with their front looking to the exterior and 
located to one side of the transformer, while the low volt- 
age switchboard is disposed in an outer cabinet. In this 
way, when carrying out a control in the cells, it is sufficient 

55 to open the lid of the transformer substation and to make 
the control from the outside without the need for the op- 
erator having to enter the transformer substation. This 
solution entails the drawback that as it has the medium 
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voltage cells on one side of the transformer, it is neces- 
sary to have a greater surface area for the underground 
construction, and therefore, the civil work is also greater. 
[0007] On the other hand, the transformer, together 
with the low voltage switchboard, is the electrical switch- 
gear which provides most heat inside the interior of the 
transformer substations, for which purpose the under- 
ground transformer substations must have devices which 
permit the ventilation of the transformer substation, it be- 
ing possible that these devices consist of turrets located 
in the cover which allow the vertical ventilation or shafts 
disposed in the sides of the transformer substation which 
allow the horizontal ventilation. In this sense, the venti- 
lation of the underground transformer substations entails 
the drawbackthat, depending on the equipment installed 
in the transformer substation and the heat generated 
thereby, a high number of ventilation devices must be 
installed for optimum cooling, which means the installa- 
tions are more expensive and there is the need for suf- 
ficient space for the installation of said devices. 
[0008] In order to avoid the problems posed in the pre- 
vious paragraphs, solutions can be found wherein out- 
side the underground transformer substation is disposed 
a cabinet which houses the low voltage switchboard and 
which also serves as a substation ventilation device. An 
example of this type of substation can be found in Euro- 
pean patent applications publ. no. EP1764888A1, 
EP0499592A1 and in the German patent application 
DE21 58520. The European patent application 
EP0499592A1 discloses an underground transformer 
substation consisting of two concrete casings, positioned 
one within the other, with a cover common to both and 
mounting the electrical switchgear in the interior of the 
internal casing, so that the ventilation of the substation 
is carried out through an exterior cabinet which may 
house the low voltage switchboard. In the same way, in 
German patent application DE21 58520 the ventilation of 
the substation is performed through an exterior cabinet. 
[0009] The solution of European patent application 
EP0499592A1 relates to a transformer substation where- 
in the underground part consists of two independent cas- 
ings, which means that, on the one hand, it is a high cost 
from the constructive viewpoint because it is necessary 
to use a high quantity of concrete and due to its complex 
assembly. On the other hand, both in European patent 
application EP0499592A1 and in German patent appli- 
cation DE2158520A1, the exterior cabinet is disposed 
separately from the substation, which involves the need 
to dispose conduits between both which, from a ventila- 
tion standpoint, makes necessary the use of several 
pipes to be able to guide the cold intake air and hot outlet 
air of the substation, so that this involves a complex as- 
sembly because the introduction of pipes through the 
walls of the casings must be performed in hermetic man- 
ner and the need to use tubes of sufficient diameter so 
as to introduce and evacuate the cooling air, which entails 
an increase in costs. Likewise, the use of conduits to be 
able to communicate the substation with the exterior cab- 



inet, involves an increase in loss of load in the cooling 
air circulation. 

[0010] Patent application WO2004084368A1 disclos- 
es another example of a transformer substation which 

5 comprises, as with the previous examples, an under- 
ground part and an outer part. In the underground part 
is disposed the transformer and the medium voltage 
switchgear, whilst in the outer part is disposed the low 
voltage switchboard and meter components. Unlike the 

10 examples of previous patents, the solution of 
WO2004084368A1 consists of two different outer parts, 
one for the housing of electrical equipment and another 
for the ventilation of the underground part, which entails 
the need to have a greater space for its installation and 

15 a greater visual impact. Likewise, the passage of the ca- 
bles from the underground part to the outer part with the 
electrical equipment must be carried out in an airtight 
manner to avoid the passage of the hot air, for which 
reason, in solution WO2004084368A1 the walls of the 

20 outer part are insulated by an insulating material which 
avoids the passage of heat. All these characteristics in- 
volve an increase in the cost of the installation and a 
complex assembly thereof. 

[001 1 ] Underground transformer substations are sub- 

25 jected to the effects of the elements, in particular to rain 
water, or in an extreme case to water from, for example, 
a river which has overflown, etc., which cannot affect the 
equipment contained inside said substations. Neverthe- 
less, they cannot be totally hermetic as the equipment 

30 generates heat which must be dissipated to the outside. 
Inthis sense, thesystems usedforthe ventilation of these 
underground enclosures on occasions are based on the 
disposal of chimneys or ventilation turrets which emerge 
with respect to ground level and which create obstacles 

35 for the normal circulation on the enclosures of vehicles 
and pedestrians, considerably limiting the possibilities of 
practical location of said enclosures. Another type of so- 
lution used is shafts disposed on the sides of the trans- 
former substation, said shafts having their base consid- 

^o erably lowerthan the ventilation inlet and outlet conduits, 
and which are communicated through their base with the 
drainage network for the evacuation of water of any na- 
ture which accesses thereto. In some cases, such as, for 
example, in the solution defined in utility model 

45 ES1 061 459U, against abnormal situations whereon the 
flow of water which access the shafts is greater than the 
capacity for evacuation thereof, in the ventilation conduits 
are disposed motorized valves, controlled by level 
switches situated in the interior of the shafts, so that when 

50 the water passes a predetermined level of the shafts, 
said valves automatically close. This type of solution in- 
volves a complex and high cost ventilation system, as 
well as the temporary cancellation of the ventilation sys- 
tem, which in the case of extension overtime in the low- 

55 ering of the water level, may involve an excessive heating 
of the equipment contained in the transformer substation. 
There are solutions, such as that defined in utility model 
ES1061460U, which provides that the floor of the sub- 
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station has a certain drop towards one of the corners, 
where a water extraction pump controlled by a level 
switch is disposed. This last solution involves the addition 
of another element in the interior of the substation, which 
entails the need for greater spaces and an increase in 
the cost of the installation. 

DESCRIPTION OF THE INVENTION 

[0012] The present invention relates to an electrical 
transformer substation, which comprises: 

an underground part situated under a surface of a 
ground which comprises an underground body with 
its cover equipped with at least one lid and, at least, 
one transformer unit, which may comprise one or 
several transformers, and high voltage electrical 
equipment, such as, for example, control and/or pro- 
tection cells, all of them housed in said underground 
body, which may be of civil works or prefabricated 
nature, partionable or single-block, it being possible 
to be of prismatic or cylindrical configuration, both of 
concrete and of other materials, 
at least one outer part which comprises a hut, which 
may be of civil works or of prefabricated nature, par- 
tionable or single-block, both of concrete and of other 
materials, and situated above the surface of the 
ground, it being possible for said outer part to be 
located directly on the underground part or separate 
therefrom, said outer part comprising in its interior 
low voltage electrical and/or electronic equipment, 
such as, for example, a low voltage switchboard, 
auxiliary control and/or communication equipment, 
meters, etc. 

[0013] The underground part of the transformer sub- 
station comprises a ventilation system, which may be 
carried out naturally and which forms part of the under- 
ground part. Said ventilation system comprises at least 
one cold air inlet and at least one hot air outlet, said chan- 
nels being between at least one inner side and at least 
one outer side of at least one wall of the underground 
body. The inner side defines or delimits an inner space 
of the underground body. On the other hand, the outer 
side, which is the side of the underground body in contact 
with the ground, has at least one part open to said ground, 
which permits that the water which may enter the interior 
substation or the air inlet and/or outlet is filtered to the 
ground naturally by means of drainage or locating a water 
collection system. 

[001 4] The cold air inlet and the hot air outlet commu- 
nicate with the outside through at least one grille, it being 
possible for said perimeter grille to be common for both 
channels, said grille permitting both the intake of cold air 
to and the exit of hot air from inside the underground 
body. This perimeter grille may be situated around the 
lid of the underground body and may occupy the whole 
thickness of the wall of the underground body. In this 



sense, there is no need for external cabinets, chimneys 
or ventilation turrets which emerge with respectto ground 
level and create obstacles for the normal transit on the 
underground part of vehicles and pedestrians. Likewise, 
5 since it avoids the use of external cabinets for the venti- 
lation of the underground part, it is not necessary to have 
conduits between both parts, thus dispensing with pipes 
to carry the cold intake air and the hot exit air, avoiding 
load losses in the circulation of the cooling air and facil- 
itating the assembly of the transformer substation. 
[001 5] The cold air inlet may comprise part of the thick- 
ness or the total thickness of the wall of the underground 
body, i.e. the cold air inlet can be disposed around the 
underground body, completely surrounding or surround- 
ing only part of said body, between the aforementioned 
perimeter grille and the lower part of said underground 
body. 

[0016] With regard to the hot air outlet, this may com- 
prise the full thickness or part of the thickness of at least 
one wall of the underground body, it being possible for 
said outlet to be disposed on the upper part of the un- 
derground body and therearound, surrounding only part 
of the perimeter of said body or completely surrounding 
it, the hot air outlet comprising in this last case at least 
one cavity where by it communicates with the cold air inlet, 
said cavity permitting the passage of the water, which 
may have entered the outlet, from the hot air outlet to the 
cold air inlet and, therefore, enabling the evacuation of 
said water to the ground where the underground body is 
located or to a water collection system. It covers the pos- 
sibility that in the event that the hot air outlet surrounds 
only part of the perimeter of the underground body, this 
outlet may comprise its lower end open, so that it allows 
the water that has entered in this channel to be evacuated 
to the ground, where the underground body is located or 
to a water collection system. 

[0017] Furthermore, the ventilation system comprises 
at least one lower grille disposed on the lower part of at 
least one inner side of at least one wall of the underground 
body, so that through said lower grille is permitted the 
passage of the cold air, from the perimeter grille, from 
the cold air inlet to the inside the underground body, 
wherein is housed at least one transformer and the high 
voltage electrical equipment, thus introducing the cold 
air under the transformer and guaranteeing its cooling. 
On the other hand, the hot air of the interior of the under- 
ground body exits the interior of said underground body 
to the hot air outlet through at least one upper grille dis- 
posed on the upper part of at least one inner side of at 
least one wall of the underground body, said hot air being 
finally evacuated from the hot air outlet to the exterior 
through the perimeter grille. The, at least one, lower grille 
and, at least one, upper grille are configured so that they 
prevent the passage of water and solid foreign bodies to 
the interior of the underground body, but in contrast they 
permit the passage of water from the interior to the ex- 
terior of the body. Via this ventilation system, further- 
more, through its air inlet and outlet, the evacuation of 



15 



20 



25 



30 



35 



40 



45 



50 



4 



7 



EP 2 075 886 A1 



8 



rainwater or, in an extreme case, from a water torrent, 
etc. is ensured, which may affect the equipment con- 
tained in the interior of the underground part. 
[0018] The underground body may be equipped with 
a pit for collecting oil from the transformer, comprising a 
firewall base on said pit where the transformer rests and 
which allows the passage of the oil from the transformer 
to said pit. In another sense, the underground body may 
comprise a cable inlet area and a cable outlet area, as 
well as interior lighting. 

[001 9] As another particular characteristic of the inven- 
tion, it includes the possibility that the high voltage elec- 
trical equipment housed in the underground part, such 
as, for example, the control and/or protection cells, are 
disposed in the upper part of the underground body, the 
transformer remaining underthem. This reduces the sur- 
face area necessary for the installation of the under- 
ground part, and, therefore, it requires less civil works 
forthe burying thereof. In this sense, both the high voltage 
electrical equipment and the transformer may be mount- 
ed on a structure, for example metal, so that the trans- 
former and said electrical equipment can be installed in 
the interior of the underground body as a unit, thus facil- 
itating the installation and maintenance works. Likewise, 
it includes the possibility that said high voltage electrical 
equipment is disposed with the front in parallel or inclined 
to the surface of the ground and immediately under the 
lid of the underground body, so that the control of said 
electrical equipment as well as the control of the high 
voltage tap switch of the transformer is performed from 
the exterior, without it being necessary forthe operators 
to go inside the underground part of the transformer sub- 
station. 

[0020] On the other hand, it has been provided that 
both the high voltage electrical equipment and the trans- 
former housed in the underground part of the transformer 
substation are f loodable, it being possible in this case for 
the transformer unit and the high voltage equipment to 
operate in this case by a cooling system other than air 
ventilation, i.e. watercooling, thus avoiding in an extreme 
case of flooding of the underground part that the high 
voltage electrical equipment and the transformer remain 
out of service, and in consequence continue operating 
during the water evacuation period, and even after re- 
turning to the normal operating conditions once all the 
water has been evacuated. 

[0021] In relation to the outer part of the transformer 
substation, this can comprise two compartments sepa- 
rated by a wall, so that a first of said compartments hous- 
es the low voltage switchboard and a second of said com- 
partments houses the auxiliary equipment. In this sense, 
it includes the possibility that the transformer substation 
may be controlled from said outer part or remotely, with- 
out it being necessary forthe operators to go inside the 
underground part of the transformer substation. Like- 
wise, it has been provided that said outer part may com- 
prise outer signs indicative of incidents related to the 
transformer substation. 



DESCRIPTION OF FIGURES 

[0022] To complement the description being made and 
with the aim of aiding a better understanding of the char- 
5 acteristics of the invention, in accordance with a preferred 
practical embodiment thereof, a set of drawings is at- 
tached as an integral part of said description, wherein 
the following has been portrayed for illustrative and not 
limitative purposes: 

Figure 1.- Represents a perspective view of the 
transformer substation in accordance with 
a preferred embodiment of the invention, 
wherein it shows, on the one hand, the un- 
derground part (5) and, on the other hand, 
the outer part (6) installed separately from 
said underground part (5). 
Figure 2. - Represents a vertical section view of an 
embodiment of the underground body (1), 
wherein it shows the ventilation system 
that said body (1) comprises. 
Figure 3. - Represents a vertical section view of the 
underground part (5) according to the em- 
bodiment of figure 2, equipped with atrans- 
former (2) and the high voltage electrical 
equipment (3), and the outer part (6), hous- 
ing therein the low voltage switchboard 
(24) and the auxiliary equipment (25). 
Figure 4. - Represents a vertical section view of a sec- 
ond embodiment of the underground body 
(1 ), wherein it shows the ventilation system 
that said body (1) comprises. 

PREFERRED EMBODIMENT OF THE INVENTION 

[0023] Figure 1 shows an example of embodiment of 
thetransformersubstation object of the invention, where- 
in the transformer substation comprises an underground 
part (5) and an outer part (6) situated so that it protrudes 
with respect to the surface of the ground (7) and separate 
from the underground part (5). 

[0024] The underground part (5), as shown in figures 
1-4, comprises an underground body (1) with its cover 
(4) equipped with a lid (20), comprising therein, at least, 
one transformer (2) and high voltage electrical equipment 
(3), such as, for example, control and/or protection cells. 
Said underground body (1) may be of civil works or of 
prefabricated nature, partionable or single-block, and it 
may be of cylindrical configuration, both of concrete and 
of other materials. 

[0025] As observed in figures 2-4, the underground 
part (5) comprises a ventilation system which forms part 
of the underground body (1 ), so that said ventilation sys- 
tem comprises a cold air inlet (10) and a hot air outlet 
(11), said channels (10, 11) being positioned between 
an inner side (1 2) and an outer side (1 3) of a wall (1 5) of 
the underground body (1 ). Both the inlet (1 0) and the hot 
air outlet (11) communicate with the outside through a 
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perimeter grille (14), allowing thereby the intake of cold 
air to the cold air inlet (10) or the exit of hot air to the 
exterior from the hot air outlet (11). The perimeter grille 
(14) is disposed situated around of the lid (20) of the 
underground body (1 ) and occupies the whole thickness 
of the wall (1 5) of the underground body (1 ). 
[0026] The cold air inlet (10) is disposed around the 
underground body (1), completely surrounding the un- 
derground body (1 ), as observed in figure 2, or as shown 
in figure 4 surrounding only part of said body (1 ), disposed 
in turn between the aforementioned perimeter grille (14) 
and the lower part of said underground body (1). The 
cold air introduced in the cold air inlet (1 0) circulates to- 
wards the lower part of the underground body (1) and 
through, at least, one lower grille (16) disposed on the 
lower part of the inner side (12) of the wall (15), it is in- 
troduced in the interior of said underground body (1), in 
this way said cold air entering under the transformer (2) 
and thus guaranteeing its cooling. On the other hand, the 
hot air of the interior of the underground body (1) exits 
the hot air outlet (11) through, at least, one upper grille 
(17) disposed on the upper part of the inner side (12), 
said hot air finally exiting to the exterior through the pe- 
rimeter grille (1 4). In this sense, the hot air outlet (1 1 ) is 
disposed around the underground body (1 ), surrounding 
only part of the underground body (1 ), as shown in figure 
4, or as shown in figure 2 completely surrounding said 
underground body (1), being positioned in this last case 
in the upper part of the underground body (1), inthiscase 
said hot air outlet (11) being concentric to the cold air 
inlet (10). 

[0027] Said grilles (16, 17) are configured to prevent 
the passage to the interior of the underground body (1) 
of the water and solid foreign bodies that may enter 
through the perimetergrille (1 4) to the interiorof the chan- 
nels (10, 11); but, in contrast, they permit the exit of the 
water from the interior to the exterior of the underground 
body (1 ), such as, for example, in the case of flooding of 
said underground body (1 ). In turn, as observed in figures 
2-4, the cold air inlet (1 0) comprises its lower end open, 
so that it allows that the water introduced in this cold air 
inlet (10) can evacuated to the ground (7) or to a water 
collection system. In this sense, in the case of the exam- 
ple of embodiment of the underground body (1) shown 
in figure 4, the hot air outlet (11) comprises its lower end 
open, so that it allows the water introduced in this hot air 
outlet (1 1) to be evacuated to the ground (7) where the 
underground (1 ) is located orto a water col lection system. 
[0028] As observed in the example of embodiment of 
the underground body (1) of figure 2, the hot air outlet 
(11) comprises at least one cavity (28) whereby it com- 
municates with the cold air inlet (10), said cavity (28) 
allowing the passage of water from the hot air outlet (11) 
to the cold air inlet (1 0) and therefore enabling the evac- 
uation of said water to the ground (7) or to a water col- 
lection system. 

[0029] Therefore, through the inlet and outlet channels 
(10, 11) the rainwater or, in an extreme case, a water 



torrent, etc., can also be evacuated, which may affect 
the equipment contained in the interior of the under- 
ground part (5). 

[0030] As observed in figures 2-4, the underground 

5 body (1 ) is equipped with a pit (1 8) for collecting oil from 
the transformer (2), comprising on said pit (1 8) a firewall 
base (1 9) where the transformer (2) rests and which per- 
mits the passage of the oil of the transformer (2) to said 
pit (1 8) in the event of a leak. 

10 [0031] In relation to the electrical switchgear incorpo- 
rated in the interior of the underground body (1 ), as shown 
in figure 3, the high voltage electrical equipment (3), such 
as, for example, control and/or protection cells, is dis- 
posed in the upper part of the underground body (1 ), the 

15 transformer (2) remaining under them. In this way, the 
surface area necessary for the installation of the under- 
ground part (5) is reduced and, therefore, requires less 
civil works for the burying thereof. In this sense, both the 
high voltage electrical equipment (3) and the transformer 

20 (2) are mounted on a structure (9), for example metal, 
sothatthetransformer(2) and said high voltage electrical 
equipment (3) can be installed in the interior of the un- 
derground body (1) as a unit, thus facilitating installation 
work. Likewise, said high voltage electrical equipment 

25 (3) is disposed with the front in parallel or inclined to the 
surface of the ground (7) and immediately under the lid 

(20) of the underground body (1), so that the control of 
said high voltage electrical equipment (3) as well as the 
control of the collection regulator of the transformer (2) 

30 is performed from the exterior, without it being necessary 
for the operators to go inside the underground part (5) of 
the transformer substation. To facilitate maintenance and 
operation work that the operators should perform, it has 
been planned to provide the underground body (1) with 

35 interior lighting (27). 

[0032] On the other hand, it has been provided that 
both the high voltage electrical equipment (3) and the 
transformer (2) housed in the underground part (5) of the 
transformer substation are floodable, thus avoiding in an 

^o extreme case of flooding of the underground part (5) that 
the high voltage electrical equipment (3) and the trans- 
former (2) remain out of service, and in consequence, 
continue operating during the water evacuation period, 
and even after returning to the normal operating condi- 

45 tions once all the water has been evacuated. In the sup- 
posed case of flooding, both the transformer (2) unit and 
the high voltage equipment (3) would operate via a cool- 
ing system different to ventilation, i.e. they would operate 
via water cooling. 

50 [0033] In another sense, as observed in figures 2-4, 
the underground body (1) comprises a cable inlet area 

(21) and a cable outlet area (22), said cable outlet area 

(22) being communicated by the corresponding cables 
with the outer part (6). This outer part (6) comprises a 

55 hut (23), which may be of civil works or of prefabricated 
nature, partionable or single block, both of concrete and 
of other materials, situated so that it protrudes with re- 
spect to the surface of the ground (7) and separate from 



6 



11 

the underground part (5), this outer part (6) comprising 
in its interior low voltage electrical and/or electronic 
equipment (8), such as, for example, a low voltage 
switchboard (24), auxiliary control and/orcommunication 
equipment (25), meters, etc. 

[0034] As shown in figure 3, the hut (23) comprises 
two compartments separated by a wall (26), so that a 
first of said compartments houses the low voltage switch- 
board (24) and a second of said compartments houses 
the auxiliary equipment (25). In this sense, it includes the 
possibility that the transformer substation may be con- 
trolled from said outer part (6) or remotely, without it being 
necessary for the operators to go inside the underground 
part (5) of the transformer substation. Likewise, it has 
been provided that said outer part (6) may comprise outer 
signs indicative of incidents related to the transformer 
substation. 



Claims 

1. Transformer substation for distribution network, 
which comprises: 

an underground part (5) situated under a surface 
of a ground (7) which comprises an underground 
body (1) and a cover (4) equipped with at least 
one lid (20), said underground body (1 ) compris- 
ing in its interior at least one transformer unit (2) 
and high voltage electrical equipment (3); 
and 

at least one outer part (6), situated above the 
surface of the ground (7), said outerpart (6) com- 
prising in its interior low voltage electrical and/or 
electronic equipment (8); 

characterized in that the underground part (5) com- 
prises a ventilation system on the perimeter of said 
underground part (5) equipped with at least one cold 
air inlet (1 0) and at least one hot air outlet (1 1 ), said 
channels (10,11) being positioned between at least 
one inner side (1 2) and at least one outer side (1 3) 
of at least one perimeter wall (1 5) of the underground 
body (1), the inner side (12) defining the inner space 
of the underground body (1 ) and at least one part of 
the outer side (1 3) remaining open to the ground (7). 

2. Transformer substation for distribution network ac- 
cording to claim 1 , characterized in that the venti- 
lation system is natural. 

3. Transformer substation for distribution network ac- 
cording to any of claims 1-2, characterized in that 
the underground body (1) is of cylindrical configura- 
tion. 

4. Transformer substation for distribution network ac- 
cording to any of claims 1-2, characterized in that 
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the underground body (1) is of prismatic configura- 
tion. 

5. Transformer substation for distribution network ac- 
5 cording to claim 3 or 4, characterized in that the 

underground body (1 ) is configured as a single-block 
module. 

6. Transformer substation for distribution network ac- 
10 cording to any of claims 1 -5, characterized in that 

the cold air inlet (1 0) and the hot air outlet (1 1 ) com- 
municate with the outside through at least one pe- 
rimeter grille (14) disposed on the highest part of the 
underground part (5), said perimeter grille (14) situ- 
15 ated on the surface of the ground (7) and skirting the 
lid (20). 

7. Transformer substation for distribution network ac- 
cording to claim 6, characterized in that the cold 

20 air inlet (1 0) is between the perimeter grille (1 4) and 
the lower part of the underground body (1), com- 
pletely surrounding the underground body (1), so 
that it allows the circulation of the cold air from the 
perimeter grille (14) to the lower part of the under- 
25 ground body (1) and around the whole underground 
part (5). 

8. Transformer substation for distribution network ac- 
cording to claim 6, characterized in that the cold 

30 air inlet (1 0) is between the perimeter grille (1 4) and 
the lower part of the underground body (1 ), surround- 
ing part of the perimeter of the underground body 

(1 ) , so that it allows the circulation of the cold airfrom 
the perimeter grille (14) to the lower part of the un- 

35 derground body (1 ) and around said part of the pe- 
rimeter of the underground body (1 ). 

9. Transformer substation for distribution network ac- 
cording to any of claims 1-8, characterized in that 

40 the cold air inlet (1 0) communicates with the interior 
of the underground body (1) through at least one 
lower grille (16) disposed on the lower part of the 
inner side (12) of the wall (15), said lower grille (16) 
configured to allow the intake of cold air in the interior 
45 of said underground body (1 ) under the transformer 

(2) guaranteeing its cooling. 

10. Transformer substation for distribution network ac- 
cording to claim 9, characterized in that the lower 

50 grille (1 6) is configured to prevent the intake of water 
and solid foreign bodies in the interior of the under- 
ground body (1 ) and allow the exit of water from the 
interior of the underground body (1). 

55 11. Transformer substation for distribution network ac- 
cording to claim 6, characterized in that the hot air 
outlet (11) is found in the upper part of the under- 
ground body (1 ), completely surrounding the under- 
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ground body (1), said hot air outlet (1 1) configured 
to allow the exit to the exterior of hot air from the 
interior of the underground body (1). 

12. Transformer substation for distribution network ac- 
cording to claim 6, characterized in that the hot air 
outlet (11) is between the perimeter grille (14) and 
the lower part of the underground body (1 ), surround- 
ing part of the perimeter of the underground body 
(1 ), so that it allows the exit to the exterior of the hot 
air from the interior of the underground body (1 ). 

13. Transformer substation for distribution network ac- 
cording to claim 12, characterized in that the hot 
air outlet (1 1) is open at its lower part. 

14. Transformer substation for distribution network ac- 
cording to any of claims 1 -1 3, characterized in that 
the hot air outlet (11) communicates with the interior 
of the underground body (1) through at least one 
upper grille (17) disposed on the upper part of the 
inner side (1 2) of the wall (1 5). 

15. Transformer substation for distribution network ac- 
cording to claim 1 4, characterized in that the upper 
grille (17) is configured to prevent the intake of water 
and solid foreign bodies in the interior of the under- 
ground body (1). 

16. Transformer substation for distribution network ac- 
cording to claim 11, characterized in that the hot 
air outlet (11) communicates with the cold air inlet 
(1 0) through at least one cavity (28), said cavity (28) 
configured to allow the passage of water from the 
hot air outlet (1 1) to the cold air inlet (10). 

17. Transformer substation for distribution network ac- 
cording to any of claims 1 -1 6, characterized in that 
the, at least one, part of the outer side (13) open to 
the ground (7) is communicated with water drainage 
means. 

18. Transformer substation for distribution network ac- 
cording to any of claims 1 -1 6, characterized in that 
the, at least one, part of the outer side (13) open to 
the ground (7) is communicated with a water collec- 
tion system. 

19. Transformer substation for distribution network ac- 
cording to any of claims 1 -1 8, characterized in that 
the underground body (1) comprises a pit (18) for 
collecting oil from the transformer (2). 

20. Transformer substation for distribution network ac- 
cording to claim 1 9, characterized in that on the pit 
(18) there comprises a firewall base (19) whereon 
the transformer (2) rests, said firewall base (1 9) con- 
figured to allow the passage of the oil from the trans- 



former (2) to the pit (18) in the event of a leak. 

21. Transformer substation for distribution network ac- 
cording to any of claims 1 -20, characterized in that 

5 the underground body (1 ) comprises at least one ca- 

ble inlet area (21) and at least one cable outlet area 

(22) . 

22. Transformer substation for distribution network ac- 
10 cording to any of claims 1 -21 , characterized in that 

the high voltage electrical equipment (3) is installed 
in the upper part of the underground body (1), the 
transformer (2) remaining under said high voltage 
electrical equipment (3). 

15 

23. Transformer substation for distribution network ac- 
cording to claim 22, characterized in that both the 
transformer (2) and the high voltage electrical equip- 
ment (3) are disposed mounted on a structure (9), 

20 so that the transformer (2) and the high voltage elec- 
trical equipment (3) are installed in the interior of the 
underground body (1) as a unit. 

24. Transformer substation for distribution network ac- 
25 cording to claim 23, characterized in that the plane 

of the front of the high voltage electrical equipment 
(3) is disposed in parallel or inclined to the surface 
of the ground (7) and immediately under the lid (20), 
so that the control of said high voltage electrical 
30 equipment (3) is performed from said surface of the 
ground (7) without it being necessary for the opera- 
tors to go inside the underground body (1). 

25. Transformer substation for distribution network ac- 
35 cording to any of claims 1 -24, characterized in that 

both the transformer (2) and the high voltage elec- 
trical equipment (3) are floodable. 

26. Transformer substation for distribution network ac- 
40 cording to any of claims 1 -25, characterized in that 

the underground part (5) comprises interior lighting 
(27). 

27. Transformer substation for distribution network ac- 
45 cording to any of claims 1 -26, characterized in that 

the outer part (6) comprises a hut (23) which is dis- 
posed separate from the underground part (5). 

28. Transformer substation for distribution network ac- 
50 cording to claim 27, characterized in that the hut 

(23) is configured as a single-block module. 

29. Transformer substation for distribution network ac- 
cording to any of claims 27-28, characterized in 

55 that the low voltage electrical equipment (8) which 
is housed in said outer part (6) comprise a low volt- 
age switchboard (24). 
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30. Transformer substation for distribution network ac- 
cording to claim 29, characterized in that the low 

voltage electrical equipment (8) which is housed in 
said outer part (6) comprise equipment selected from 
auxiliary control equipment, communication equip- 5 
ment and meters (25). 

31. Transformer substation for distribution network ac- 
cording to claim 27, characterized in that the outer 
part (6) comprises outer signs indicative of incidents 10 
related to the transformer substation. 

32. Transformer substation for distribution network ac- 
cording to claim 30, characterized in that the outer 
part (6) comprises two compartments separated by 15 
a wall (26), with a first compartment which houses 
the low voltage switchboard (24) and a second com- 
partment which houses the auxiliary equipment (25). 

33. Transformer substation for distribution network ac- 
cording to claim 32, characterized in that the high 
voltage electrical equipment (3) is controlled from 
the low voltage electrical equipment (8) housed in 
the outer part (6) or remotely. 
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(10) and hot air outlet (11). The cold air inlet 
and hot air outlet are arranged between the inner 
side (12) and outer side (13) of the perimeter 
wall (15) of the underground body (1). The inner 
side defines the inner space of the underground 
body while one part of the outer side remains open 
to the ground. 

USE - Transformer substation for distribution 
network . 

ADVANTAGE - Permits evacuation of water in the 
event of flooding of the transformer substation 
via air inlet and outlet channels. Enables to 
operate the transformer unit and high voltage 
equipment by the cooling system other than air 
ventilation in case of flooding. Avoid extreme 
case of flooding of the underground part and that 
the high voltage electrical equipment and the 
transformer remain out of service. Enables to 
operate continuously during the water evacuation 
period, and even after returning to the normal 
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operating conditions once all the water has been 
evacuated. Can be controlled from the outer part 
or remotely, without being necessary for the 
operators to go inside the underground part of the 
transformer substation. 

DESCRIPTION OF DRAWING (S) - The drawing shows the 
vertical sectional view of the underground body 
with ventilation system. 
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